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The. Couglete: Engliner ef Three Hundred 
Years Ago. 


Wrapped in the stoutest of manila paper and 
deposited on the shelves of the library of the 
American Society of Civil Engineers is a book, 
the gift of Mr. W. A. Haven, M. Am. Soc. C. E., 
which is probably one of the earliest of printed 
books in the English language treating of the 
art of science of engineering. On a curiously 
embellished title-page is the following caption: 


A Practicall Abstract of the Arts of Fortification and 
Assailing. . . Written for the benefit of such as de- 
light in the ‘Practise of those Noble Arts. By David 
Papillon Gent: . London Printed by R: Austin 
and are to be sould at the south side of the Exchange 
& In Popes head Alley 1645. 

Engineering in that day, and for a century or 
so after, was entirely a military accomplish- 
ment, and so the science discussed by the author 
did not embrace any of the civil arts which 
later were a part of the engineer’s knowledge, 
but prefacing the more serious work there is a 
chapter on “The True Character of a Complete 
Engineer” which will appeal even to the modern 
engineer. Especially will the last .paragraph of 
this chapter touch a tender spot in the heart of 
every engineer who has had to argue against all 
reason with the lawyer, director or business 
man who can see in engineering only a superior 
sort of craftsmanship which, in its fundamentals, 
should be knowledge easily deduced by them- 


selves. The major portions of this first chapter 
follow: 








Of the True Character of a Complete Engineer. 


1. He is to be religious; for the fear of the Lord is 
the beginning of wisdom. 

2. He is to be a souldier; for none can better judge 
of the sufficiency or insufficiency of fortifications. ° 

3. He is to be a traveller; for he that hath not seen 
variety of works, and the excellency of forreign Forti- 
fications, cannot perceive the defects of ours, nor give 
directions to rectify them. 

4. He is to be well versed in the Arithmetike for his 
calculations; in the Geometry, for the setting out of all 
superficies; in the Architecture, for to direct all manner 
of artificers; and in the other parts of the Mathematikes, 
for the taking of distances, depths and elevations, and 
for the inventing and contriving of all manner of En- 
gines and machines of warre. 
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5. He is to be wise in all his proceedings, punctuall 
in all his promises, carefull and diligent in his calling, 
and rather enclined to austerity than lenity, or other- 
wise he will never be respected, served or obeyed. 

6. He is to be of solid judgement and quick of ap- 
prehension to judge aright of the defects and advantages 
of places. He is not to give account of his actions 
to any, but to the Generall, or to the lieutenant Gen- 
erall of the Ordnance; if he be in an Army, or in a 
Garison, only to the grand Committee, and to the Gov- 
ernour; and as for all other kinde of men, inhabitants, 
souldiers or officers; he is not bound to expostulate the 
case, if they demand of him reasons for any thing he 
directs or commands to be done; neither ought he if he 
regards his reputation, and makes conscience of his 
ways, to comply with the humour of the greatest 
in authority, or be led to assent to any resolution, that 
is against the maxims of his Art, by the Logical and 
Sophisticall reasons and arguments of Scholars or 
Church-mén; for some of them are now a dayes over- 
busie in things that go beyond their element, and en- 
deavor to over-sway Artists by rhetorike, considering 
not that their reasons are no reasons at all to the 
reasons of art. And this last quality is the essential! 
part of a good Engineer; for all the other are but to 
small purpose without this. 





An Engineering Book to the Front. 


An epoch in the history of engineering litera- 
ture is recorded by a simple item from the day’s 
news (italic ours). 


The New York Public Library, circulation department, 
reports books most in demand, excluding fiction, for the 
week ending on Feb. 8, as follows: 

Van Dyke’s “Meaning of Pictures,”’ 
and Taverns of Old England,” 


— “Inns 
‘oof 
Bridges,” Chesterton's 


Merriman’s “ s and 
“Orthodoxy,” Ibsen’s Plays, 
Shakespeare’s Plays, Tarbell’s ‘‘Life of Abraham Lin- 
coln,’’ Krehbiel’s ‘‘Book of Operas,’’ Finck’s ‘Success 
in Music, and How it is Won,’’ Huneker’s “Egoists,”’ 
Bryce’s | “American Commonwealth,’’ Devine’s ‘‘Social 
Forces,’ Penflield’s ‘“‘Present Day Egypt” and the Auto- 
eet Tish of Henry M. Stanley.—[N. Y. Eve. Sun, Feb. 
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Cost-Keeping and Management Engineering. 
Reviewed by EMILE LOW,* M. Am. Soc. C. E. 


COST KEEPING AND MANAGEMENT ENGINEERING. 
—A Treatise for Engineers, Contractors and Super- 
intendents Engaged in the Management of Engi- 


neering Construction. By Halbert P. Gillette, M. Am. 
Soc. Am. Inst. M. E., Managing Editor of 
“Engineering-Contracting,”’ and = T. Dana, M. 
Am. Soc. C. E., M. Am. Inst. M. EB., Consulting En- 
gin neer. New York and Chicago: The pases Cc 
Clark Publishing —_ —— ne E. & 


N. 
Spon, Ltd. Cloth; 1 = pp. 346; 1s fies: 
trations in the a $3. net. 


In the early days of railroad building in the 
United States, the work, with rarely an excep- 
tion, was divided into one-mile sections. Sepa- 
rate monthly reports of work performed were 
made for each section during the progress of the 
work and a final report at the completion of the 
same. These reports also showed the value of 
the work done at the contract prices and thus 
formed a record of quantities and values, which 
was generally known as the estimate and which 
has become a standard term for work performed, 
the same as the words, bill or statement for goods 
bought. 

In addition to the information mentioned, the 
estimate also contained a statement called the 
force account, which was a monthly summary of 
all the various classes of labor employed by the 
contractor on the one-mile section which the esti- 
mate covered. 

The rate of wages paid by the contractor being 
known, the total cost could be ascertained. The 
force account did not always contain every item 
of expense incurred by the contractor, but in a 
way served as a comparison, when compared 
with the value of work performed as returned 
by the engineer. 

These early rude records were the forerunners 
of the more elaborate methods and systems de- 
scribed by Messrs. Gillette and Dana in the work 
before us. 

The opening chapter deals with the effective 
management of men, which is outlined by means 
of ten laws pertaining to duties, supervision, per- 
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formance, reward and conduct. This chapter 
contains much valuable advice as to methods for 
promoting the efficiency of workmen by proper 
assignment of duties; by rules for the conduct 
of work, as in the instance of rules for “Railway 
Location;” by daily reports of work done; and 
last, but not least, securing discipline by the 
proper dignity of superiors. 

Rules for securing minimum cost, 17 in num- 
ber, are formulated in Chap. Il. Some of these 
rules are that the sum of the items of unit cost 
must be a minimum; every element of a plant 
must be worked to its capacity; reduce the cost 
of attendance of machines; transport and handle 
materials in groups; use low-priced men to do 
mere manual labor; instal suitable plant; de- 
sign work in the office, instead of leaving this to 
the ingenuity of workmen, to be done in the 
field. 

Chapter III. treats of payment for 
and considers some 
aim to recompense 


work done 
of the various methods that 
a workman in proportion to 
his performance. These include profit-sharing 
piece-rate system, bonus system, differential 
piece-rate system, premium plan and the “stint” 
system. 

Methods to measure the 
treated in Chap. IV. The 


output.pf workmen art 
authors tersely say 

Before men can be paid according to their performance 
it obviously is necessary to devise methods of measuring 
the number of units of work done, but it is not always so 
obvious what units to select nor how to measure them 
readily after the selection has been made. 

In rock excavation, it is recommended that the 
linear foot of drill hole be taken as a unit of 
work in measuring the output of drillers and not 
the cubic yard. Other units are the cubic yard 
for excavation and concrete; 1,000 ft. B. M. for 
form work; the linear foot for tracklaying, fence 
building, pipe laying and setting curb; the square 
yard, square foot or “square” for paving, paint- 
ing, roofing and plastering. 

Reference is also made to 
tional units of measure. 
amount of cement used each day, a close ap 
proximation of the number of cubic yards of 
concrete can be obtained for a given mixture. 


the use of func- 
Having a record of the 


Upon the ingenuity of the management engineer who 
devises ways of recording the daily output of work done 
rests the success or fatlure of any effort to introduce 
modern methods of management on complicated contract 


work, 

The four chapters already mentioned occupy 
63 pages, ranging from 13 to 18 pages each 
They relate primarily te engineering manage- 
ment and methods to obtain a minimum cost of 
engineering construction. 

The remaining three chapters are more exten- 
sive, Chapter V., cost keeping, contains 46 
pages; Chapter VI., office appliances and meth 
ods, 17 pages; Chapter VII., bookkeeping for 
small contractors, 23 pages; Chapter VIII., mis- 
cellaneous cost report blanks and systems of 
cost keeping, 190 pages. 

The authors state that the two primary objects 
of cost keeping are: 

(1) To enable a manager to analyze unit costs with a 
view to securing the minimum cost possible of attainment 
under existing conditions, 

(2) To provide data upon which to base estimates of 
the probable cost of projected work. 

It is interesting to compare these statements 
with that found on page 169 of the annual re 
port of the Isthmian Canal Commission for 1909, 
entitled “Cost-Keeping”’: 

Cost-keeping proper is necessary for two reasons, for 
the canal work, as well as in general for any construction 
work: (1) As a part of the permanent record of work 
and expenditures, thus forming a part of its history, and 
as a guide for any similar work in the future. (2) As an 
indication of the efficiency with, which work is being 
carried on, so that any change in methods or organization 
may be made to secure greater economy and efficiency 
where same is considered necessary. It also enables 
a comparison being made of the cost of work between any 
two periods and also between any two divisions perform- 
ing similar work. 

Considerable space is devoted to show that 
cost-keeping is a thing entirely different from 
bookkeeping, this latter evolved by merchants, a 
system of debits and credits, while cost-keeping, 
evolved by engineers, is a system for showing the 
efficiency of workmen and machines. Stress is 
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also laid on the difference between cost-keeping 
systems for manufacturers and for constructing 
engineers. 

Time-keeping is defined and illustrations of a 
large number of written and punch-card reports 
are shown, copies of requisition slips are given 
and blanks for reporting supplies received are 
also shown. In addition, several charts are 
shown, both cost and progress. As is well known, 
diagrams are very satisfactory methods to show 
relative performance or relative unit costs. 

Chapter VI. explains office appliances and 
methods, which include time clocks, time stamps, 
mimeographs, counters, adding and multiplying 
machines, slide rules, planimeters and wage 
tables. Notes for systemizing a contractor’s of- 
fice are also given, being mainly the experience 
of Mr. Frank B. Gilbreth. 

Bookkeeping for small contractors is treated at 
great length in Chapter VII. Various blank 
forms are shown, including some for recording 
fundamental divisions of cost, besides blanks for 
payrolls and distribution sheets of expenditures, 
labor and materials. 

Miscellaneous cost-report blanks and systems 
of cost-keeping make up Chapter VIII., which 
comprises more than half the volume. Over 150 
blank forms of all kinds are shown, many of 
which are forms used by such well-known con- 
tracting firms as: The Moore-Mansfield Construc- 
tion Co., Aberthaw Construction Co., and P. F. 
Brendlinger. 

An examination of the personnel of many con- 
tracting firms of the present day will develop the 
information that their management is in the 
hands of trained engineers. The financial success 
of these firms is no doubt greatly due to the fact 
that all operations are conducted on knowledge 
based on studied conditions, rather than on guess- 
work or “cut and try” methods. 

A fact not generally known is that the State 
Engineer of New York is compelled by law to 
fix the prices of each and every item of work 
entering into the contracts for the construction 
of the so-called Barge Canal, and when the bids 
exceed by more than 10% the gross cost of the 
work as estimated by the State Engineer or more 
than 20% the cost of any item, the contract can- 
not be awarded unless such award shall be ap- 
proved by the State Engineer and the Canal 
Board. This requirement presumes a knowledge 
on the part of the State Engineer of the cost of 
various classes of work, and this is a cogent 
argument in favor of cost records and data, as 
erroneous assumptions of unit prices would pre- 
vent letting of contracts and thus hold up work 
awaiting readjustment of unit prices for a new 
letting. 

The subject matter treated in the book is one 
which is attracting considerable attention, and, 
owing to the admirable manner in which it is 
presented, the book is to be commended. Engi- 
neers,-contractors and superintendents engaged in 
engineering construction can profit much by its 
perusal. 





Some of the Data of Air and Health. 


AIR AND HBEALTH.—By Ronald Campbell Macfie, M. 
., Author of ‘“‘The Romance of Medicine,”’ etc. New 
York: B. P. Dutton & Co. Cloth; 5% x 9 ins.; pp. 

345. $2.50. 

There is here brought together a large amount 
of information which can be used in considering 
the relation of air and its various aspects to the 
health of human beings. The author begins with 
a general discussion of the atmosphere and con- 
tinues with notes on the chemical composition of 
pure air. He then takes up in succession 
respiration, air pressure, temperature, humidity 
and solar radiation. Then follow some chapters 
which relate more directly to health, although to 
a large extent they also are composed of data 
rather than conclusions. These chapters deal with 
impure air in general, air polluted with smoke, 
fog, mining gases, sewer emanations, etc.; dust 
and germs; and ventilation. The author then 
returns to respiration and takes up chest 
breathing. He next considers artificial atmos- 
pheres, then deals with climate and the dis- 
covery and properties of the gases of the at- 
mosphere. He concludes with a chapter on the 


open-air treatment of consumption, and open-air 
schools, 

The subject matter is presented, on the whole, 
in a very readable manner, and will be useful to 
those who wish to have, for reference purposes, 
the many details which the author sets forth. 
The practical suggestions on the relation be- 
tween air and health may also be helpful to 
many. 





Structural Paints. 
Reviewed by ROBERT JOB.* 


—- FOR STEEL STRUCTURES.—By Houston . 
edition, revised. New York: John Hal Lak 
a London, England: Chapman & td. 


Cloth; 5 x 7% ins.; pp. 115. $1; English price, 4s. 
6d., net. 


This work gives a summary of a number of 
generally accepted theories and facts connected 
with paint, its application and properties. The 
author mentions the recently-developed_ elec- 
trolytic theory, and gives a partial list of pig- 
ments which are thought to be inhibitors of cor- 
rosion, and some which are considered stimu- 
lators. This theory may well be of the greatest 
importance in the valuation of pigments for 
structural work, and although it is now too soon 
to state authoritatively the relative merits of the 
pigments from this standpoint, there is every 
reason to believe that within a comparatively 
short time definite data will be obtained as a 
result of the work of the Paint Manufacturers’ 
Association upon the test fences at Atlantic City 
and at Pittsburg. 

Mention is made of the cause of the inferior 
results often obtained from the paint applied to 
steel cars by car manufacturers due to thinning 
of the paint with benzine or various grades of 
mineral oil. In the writer’s experience this con- 
dition has been all too prevalent. New steel 
cars have been seen which in six months’ time 
under ordinary conditions of service were in 
urgent need of repainting owing to the admix- 
ture by the car manufacturers of these inferior 
oils to paint which otherwise would have given 
good service. Additions of this character of 
course are adulterations, and the only effective 
remedy for dishonest practice is a rigid inspec- 
tion during the construction of the cars. 

On page 85 a statement is made which does 
not accord with the experience of the reviewer. 
The author says that “natural ores or mineral 
earths seldom yield pigments that are good for 
making metal coatings for the reason that they 
contain more or less water,’ etc. It is a fact 
that one of the most satisfactory structural 
coatings which has come under the observation 
of the reviewer has been a pigment of this nature 
containing about 12% of combined water. 

Upon page 99 the author makes the rather start- 
ling assertion that Chemistry cannot at all predict 
what paint will do in service, but fortunately 
for the consumer this statement is flatly con- 
tradicted by general experience, and many large 
corporations have for years been able by means 
of careful chemical control of shipments to en- 
sure both durable and efficient service of their 
paint supplies. 

The book contains much information which will 
be of service to the practical painter. 


ie 
—— 


== a SOCIETY OF AGRICULTURAL EN- 

NEERS.—Transactions, December, 1907, Vol. L, 

No 1. With business records. (L. W. Chase, Secy., 
Lincoln, Neb.) Paper; 6 x 9 ins.; pp. 102. 


Though this report seems to be much belated, 
we take pleasure in giving it a little more notice 
than merely listing it under “Publications Re- 
ceived.” The society in question promises to be 
very useful and well worthy of inclusion in the 
list of important technical societies of the coun- 
try, as may be judged by the report of its third 
annual convention, published in Engineering 
News for Jan. 6, 1910. The report before us 
contains much that is in the nature of a general 
survey of the field, as might be expected at an 
initial meeting. Among the subjects treated are 
lecture and shop courses in agricultural engineer- 
ing, and research work in the same subject. The 
literature of agricultural engineering is also 
briefly considered. 


*Member of the firm of Booth, Garrett & Blair, Analy- 
tical Chemists, 404 Locust St., Philadelphia, Pa. 








Against Waterways. 


THE AMERICAN TRANSPORTATION PROBLEM. 
| of — Ttransportation Conditions, w 
View Ascertaining What Policy America 
Should Adopt in order to Effectively Meet Existi 
ae: and Be Prepared to Continue to Lead 


Nations in the March «. Progress and Civil 
By John Howe Pe Soc. C. E. 5 


ville, Ky.: The ourler- journal Job Printing « 
Paper; x 9 ins 811; two folding plates a 
numerous text illustra ions. ' 50 cts. 


Probably we can give our readers the best id 
of the character of this book by referring th: 
to the extended extract from one of its chapt: 
which we have printed on page 188 of this iss).- 
As will be seen by that extract, the object 
the author is to show the superior economy of | 
railway as a means of transportation over 
land waterways, either artificial canals or ji 
proved rivers. 

Mr. Peyton takes up in detail a considera} 
number of schemes for inland waterway impro\ 
ment on which millions have been expended 
the Federal Government and shows that ¢ 
traffic using these waterways is in every ca 
so small that the investment of public funds 
has been practically wasted. Of course th: 
waterway advocates claim that the railways ar 
responsible for diverting traffic from the wate: 
ways by making lower rates where waterw:: 
competition must be met. Mr. Peyton, however. 
shows that the real reason why the waterways 
have been abandoned is not unfair competitio: 
on the part of the railways but the actual su 
periority of the railway as a transportation mo 
chine under American conditions. 

As a contribution to the study of transports 
tion economics, the book is a most valuable on 
It is to be regretted, however, that the author's 
zeal has led him to attack the motives of the 
waterway agitators and to employ lurid language 
in his discussion of recent legislation for rail 
way control. We are far from agreement with 
the author’s position in this particular; and we 
fear that the influence of his book will be greatly 
impaired by the adjectives he applies to those 
who differ from him. For our part, we believe 
the waterway advocates are honest and sincere, 
for the most part; and the men in public life who 
have supported the waterway measures are by) 
no means the demagogues that Mr. Peyton 
claims. 

What is needed is temperate discussion and 
public education as to the facts. The violent 
tone of much of Mr. Peyton’s pamphlet will 
cause many to set him down as an inspired 
agent of the railway interests. We believe such 
an estimate is as incorrect as his own estimate 
of the motives animating those men in public 
life who are zealously carrying on the campaign 
for waterway improvements. 


Another Book On Aerial Flight. 


.THE CONQUEST OF THE AIR.—Or the Advent of 
Aer: N .. B Lawrence Rotch, Author 


Harvard bray gid 
a & Co. Cloth x7 ins. PP 192; 
illustrations, mostly in the ae 1, 


In a handy little book, easily a he by non- 
scientific folks, Prof. Rotch has reviewed the 
“conquest of the air.”” To those who are already 
familiar with the advances of this art and 
science, naturally, the book can present nothing 
new, except the author’s viewpoint as a meteoro- 
logist. His interest in the study of the atmos- 
phere is disclosed in a long introductory chapter, 
“The Ocean of Air.” In this section, present 
knowledge of the variations of winds and tem- 
peratures at different altitudes, and of allied 
topics, is summarized. 

The history of ballooning and the development 
of dirigible balloons and aeroplanes are interes'- 
ingly related. To reduce this long story to a fs 
small pages, details in general have been sac! 
ficed. 

In the final chapter, the author puts forwa: 
a few cautious prophecies as to the field of us - 
fulness of aeroplanes, in times of peace and 
war, and also suggests the improvements nec: 
sary to further perfect the flying machine. 

It is an interesting commentary, on 
rapidity of progress in aviation, to note th» 
before the author’s statement in reviewing r°- 
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cent progress that “not one has yet risen 1,000 
ft. nor dared to venture over cities or seas” had 
seen print, it because obsolete and misleading. 
It will be remembered that Orville Wright reached 
a height of 1,600 ft. at Potsdam, Germany, on 
Oct. 2, 1909, and two days later his brother made 
a 20-mile flight over New York Harbor and up 
the Hudson River. Hubert Latham rose 3,600 
ft. with an Antoinette monoplane flyer on Jan. 
7, 1910, at Mourmelon, France, but he was out- 
done by Louis Paulhan at Los Angeles, Cal., on 
Jan. 12, by a flight with a Farman biplane, rising 
5,000 ft. 





The Gas Engine. 
Reviewed by LIONEL 8. MARKS,* M. Am. Soc. M. E. 


DERN GAS-ENGINE AND THE GAS-PRO- 
THE CER.—By A. M. Lovin, M. Am. Soc. M. B., Con- 
sulting Engineer. New York: John Wiley & Sons. 


d: Chapman & Hall, Ltd. Cloth; 
re goose i 485: 181 illustrations in the text 
and 35 tables. ; English price, 17s., net. 


Mr. Levin has made an interesting contribution 
to gas-engine literature. He starts out along an 
independent path, uninfluenced apparently by 
the usual methods of developing and expounding 
his subject, and has produced a book which 
shows considerable originality in method of pres- 
entation and a good grasp of his subject both 
on the theoretical and the practical sides. The 
main matter of the book he says, 


consisted originally of a collection of notes arranged 
with the idea of presenting, for personal use, as clearly 
and as directly as possible any of the numerous ques- 
tions pertaining to the gas-engine that, in practice, often 
come up and require immediate answers. 

The opening chapter is an introduction to ther- 
modynamics. The originality of the author has 
led him somewhat astray in minor points here and 
elsewhere. It is usually unfortunate to tamper 
with the methods of expressing fundamental con- 
ceptions, unless one has a very deep knowledge 
of the subject; it is also unsafe to attempt new 
definitions of fundamental terms without that 
equipment. An example of the troubles into 
which the author falls occurs on page 1, where 
he says: 


The fundamental relations between the variables of 
thermodynamics are two, of which the first may be ex- 
pressed as follows: 

“The internal heat of every substance depends ex- 
clusively on its pressure and volume.’’ 


Omitting any comment on his “variables of 
thermodynamics” it may be pointed out that his 
statement is quite misleading. In a perfect gas 
the “internal heat” is a function of temperature, 
only, and does not vary with pressure and vol- 
ume. The temperature is a function of the pres- 
sure and volume so that his statement is not 
incorrect, but it is entirely misleading to the 
student. Numerous similar faults may be found 
throughout the chapter. 

In the second chapter is laid the foundation for 
the development of formulas which permit the 
determination of the actual thermodynamic ef- 
ficiency of a gas engine and of the actual work 
done. This is accomplished by the use of various 
factors. One of these, f, he defines as “the ratio 
between the heat theoretically absorbed by the 
working gases and the total heat supplied in the 
normal charge.” That definition will probably 
not convey much meaning to the reader; an ex- 
amination of the context suggests that the factor, 
f, is the ratio of the heat actually developed dur- 
ing combustion to that which would be developed 
by complete combustion. The quantity fQ, he 
defines as “the heating value (sic) absorbed by 
the working gases at the time of combustion” 
where Q is the “heating value supplied per pound 
of normal charge.” Another important factor is 
y which appears to be the ratio of the actual 
efficiency to the theoretical efficiency of the cycle, 
both being based on the actual heat generated 
during combustion. (A few pages after its in- 
troduction y is defined as “a correction factor for 
the heat that has been gained or lost during the 
practical cycle.” This seems designed to puzzle 
the reviewer and others.) The work done in any 
actual engine is represented by J Ef yQ where 
J is the mechanical equivalent and E is the 
theoretical efficiency of the cycle as defined above. 

The principal object of the first part of the 


*Professor of \- 
 Catabriige acantcs! Enginering, Harvard Univer 








book is the determinations of the values of the 
various factors in the above expression for the 
work done. The theoretical efficiencies, E, of 
the more common cycles are developed in the 
usual way. The determination of Q involves a 
number of considerations including a knowledge 
of characteristics of the various fuels and a 
determination of the weight of the charge that 
is taken into the cylinder. To find the weight of 
the charge it is necessary to know the pressure 
and temperature existing in the cylinder at the 
end of the admission, and also the temperature 
of the residual clearance gases. The author goes 
into somewhat elaborate calculations as to the 
temperature at the end of admission taking into 
account (1) the adiabatic fall of tempera- 
ture during admission due to the pressure 
reduction in the cylinder, (2) the heating 
effect of the cylinder’ barrel, combustion 
chamber, piston and exhaust valve; and (3) the 
effect of the clearance gases. These calculations 
demand numerous assumptions as to temper- 
atures and rates of heat exchange. He finds a 
maximum temperature of 120° F. at the end of 
admission when the exhaust valve and piston are 
not cooled and the clearance is large; and a 
minimum temperature of about 89° F. when these 
conditions are reversed. 

Assuming the pressure at the end of admission 
to be 1% lbs. below atmospheric pressure, and as- 
suming values for fy he is then able to calculate 
the piston displacement per horse-power for var- 
ious fuels. 

This method of attacking gas-engine theory is 
interesting but it is not convincing; it is based 
on a number of assumptions which in turn have 
as their justification the results of gas engine ex- 
perience or tests. It is more straightforward 
and is less misleading to use as a basis for gas- 
engine design, the diagram factors, mean effec- 
tive pressures, and efficiencies that have been 
found by tests on existing engines. The method 
adopted here does not give a more trustworthy 
guide to design but it is likely to give to the un- 
considering a feeling of greater security than the 
conditions justify. 

The discussion of fuels which is interwoven 
with the treatment of gas-engine design is on the 
whole, illuminating, but there are numerous un- 
necessary obstacles to the student. The follow- 
ing statement cannot be accepted: 


In a saturated mixture of a fuel gas and air, which 
may be assumed to follow the laws of perfect gases, the 
ratio of the weights of vapor and of air present in a 
given volume equals the direct ratio of their respective 
vapor pressures. - 


If the author had written out the gas equation 
he would have seen that the pressures are propor- 
tional to the product of the weights by the gas 
constants. And why does he speak of the vapor 
pressure of a gas? 

Among other anomalies of nomenclature atten- 
tion may be called to “‘Carbureted Gasoline” and 
“Carbureted Kerosene.” 

Alcohol is treated in some detail, but cer- 
tain errors have crept into the statements as to 
heats of combustion. It is curious that the state- 
ments in a number of recent text books as to the 
heat of combustion of the alcohols are quite wild. 
In this book ethyl alcohol is given a calorific 
power of 16,000 B. T. U., and methyl alcohol 13,000 
B. T. U.; no statement being made as to whether 
these are high or-low values. Extraordinary va- 
riety exists in different books, the quantity vary- 
ing from 20,000 B. T. U., to about 11,000 B. T. U. 
for the heat of combustion of ethyl alcohol. The 
best authorities are likely to be found in Landolt 
and Bérnstein’s ‘‘Physikalisch-Chemische Ta- 
bellen.” Two values are given there by two in- 
vestigators, Thomsen and Berthelot; these values 
reduced to English units average a little over 
13,000 B. T. U. for ethyl alcohol, and about 10,- 
000 B. T. U. for methy! alcohol—both high values. 
The Smithsonian Physical Tables give Favre and 
Silberman’s determinations, 12,929 B. T. U. for 
ethyl alcohol, 9,553 B. T. U. for methyl alcohol, 
both high values. In the present work there are 
glaring inconsistencies in the alcohol calorific 
values—denatured alcohol with 80% by weight 
of ethyl alcohol, and 9% by weight of methy! is 
given a higher “heating value” of 11,880 B. T. U. 
by test, whereas, if calculated from the values 


given in this book for the heats of combustion of 
the two constituents, the calorific value of dena- 
tured alcohol would be about 14,000 B. T. U. 
Recent tests by the U. S. Geological Survey 
have shown that with proper compression an alco 


hol engine will use no more fuel than a gasoline 
engine. This differs considerably from the state- 
ment in the book that an alcoho! engine requires 


50% greater weight of fuel than a gasoline en 
gine. 





gr 
On page 157 occurs the formula d. v =————, 
B—r 
B 
from which is deduced c= - 
l+d.v 
and the inaccurate deduction is immediately 


utilized. On page 158 and elsewhere, the term 
“critical temperature” is used where saturation 
temperature is meant, ignoring entirely the proper 
and usual meaning of “critical temperature.” 

After the discussion of fuels is a chapter on 
some of the phenomena occuring in gas engines, 
principally explosion phenomena. The ignition 
temperature of various mixtures, it is stated, Its 
not generally changed by diluting the mixture 
This dictum is hardly supported by the more re 
cent investigations of Falk and others which show 
considerable influence of dilution either by neu- 
trals or by one of the active constituents. Sim- 
ilarly, the experiments of Grover are quoted as 
showing that the presence of neutrals increases 
the rapidity of combustion although it has been 
shown both by Wimperis and by Dugald Clerk 
in their recent books, that these results arose from 
errors in Grover’s experimental work; moreover, 
the everyday experience of gas engineers shqws 
the incorrectness of those researches. 

The middle section of the book deals with the 
design of parts of the engine. The fiy wheel is 
first considered. The coefficient of “fluctuation 
of energy” is determined from some fifteen types 
of engine and examples are given of the methods 
for determining weight and diameter of the fly 
wheel for various sizes and types of engines, dl 
rect connected to alternating current generators; 
this is usefully and suggestively done The 
crank shaft is dealt with next, particularly the 
center crank type, and is also handled well. Ths 
other parts are less exhaustively treated, but 
tables of dimensions are given for many of them 
The chapter devoted to governing is well done; 
some revision is necessary in Figs. 112 and 115, 
which seem to show that with variable quantity 
regulation the exhaust back pressure varies with 
the load. 

The detailed description of special engines is 
done very thoroughly with adequate illustrations 
The Koerting two-cycle engine occupies 10 pages, 
which is not too much; but it is hardly worth 
while to devote 9 pages to the Oechelhauser en- 
gine, which is no longer being made, although a 
number of them are still operating in Germany 
and a few in England. 

The final chapter is on producer-gas and gas- 
producers. It is not as thoroughly handled as 
the engine part but it is by no means inade- 
quately treated and is suggestive from both the 
theoretical and the practical standpoints. The 
use of exhaust gas from the engine instead of 
steam is fully discussed in its relation to thermal 
efficiency, but its practical effects in causing 
clinkering and in permitting higher compression 
are not touched upon. An appendix gives details 
of some important gas-engine tests. 

On the whole, the book has much to recommend 
it; it was worth writing. Such books as these, 
by practicing engineers, who presumably have 
had little experience in writing, ought to be gone 
over by men with more literary experience before 
they are issued. A phrase such as “a book de- 
signed to be of use to others in like situations 
as that of the author’ should discredit the proof- 
reader and the publisher rather than the author 
It is of advantage to the publisher, and it should 
be regarded as his duty, to see that obscurities 
of syntax are removed. The principal function 
of the author of a technical treatise is to supply 
the subject matter; if he can put it in good liter- 
ary form so much the better; if he fails to do so 
it should be easy to revise his work. 
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Waterway and Railway Transportation. 


AMERICAN INLAND WATERWAYS.—Their Relation to 
Railway Transportation and to the National Welfare; 
Their Creation, “testoration and Maintenance. By 
Herbert Quick. New York and London: G. P. Put- 
nam’s Sons. Cloth; 6% x 9% ins.; pp. 241; 81 plates. 


The current agitation over waterway improve- 
ment is being taken advantage of by enterprising 
publishers who are offering books on the sub- 
ject. It is obvious that a really good, reliable 
and authoritative work on this public question 
is much needed at the present time; but it ought 
to be also obvious that any such work ought 
to be prepared by some one with sufficient expert 
knowledge to discern the true from the false. 

The author of this book states in his preface 
that he is not an engineer, but that “every state- 
ment of engineering doctrine in the book has 
been scanned by competent specialists.” One 
wishes that the names of these “competent 
specialists” had been given or at least some 
statement of their competency to qualify as ex- 
perts in transportation economics. 

However, the book bears evidence that its au- 
thor has made an honest effort to get at the 
truth. In some of his chapters he has been suc- 
cessful in presenting well certain aspects of the 
waterways problem to which comparatively lit- 
tle attention has been paid, and which shed much 
light on the subject in controversy. 

The titles of the chapters give an idea of the 
scope of the book, and we therefore reprint them 
as follows: 


1, The Grand Strategy of Trade; 2, Bringing the 
Sea to the Farms; 3, The Railways and the Waterways; 
4, Terminals a Vital but Neglected Matter; 5, The Rivers 
and the “Conservation Movement”; 6, The Long 
Forward in Transportation; 7, The Battle of the Engi- 
neers. 


His chapter on “The Grand Strategy of Trade” 
may be summarized as an argument that the 
country as a whole must have its railway trans- 
portation facilities supplemented by waterways 
in order to compete with other industrial nations. 
The author assumes that because the industrial 
nations of Continental Europe are spending large 
sums in waterway improvement, it is necessary 
for the United States to do the same. 

The chapter entitled “Bringing the Sea to the 
Farms” is a review of the various projects for 
deep waterways from the Lakes to the Atlantic 
and to the Gulf. Some idea of the author’s grasp 
of engineering may be gained from his state- 
ment that: “the highest estimate I have ever 
seen for a 80-ft. channel from the Gulf to the 
Lakes is $345,000,000, and this must be fully 
50% over the mark.” It is perhaps unnecessary 
to say to our readers that no real estimate of the 
cost of such a channel has ever been made. It 
would require a huge expenditure in surveys and 
plans before any such estimate could be made. 
What Mr. Quick is referring to is not an esti- 
mate, but a guess; and guesses by amateurs who 
have no conception at all of the problems in- 
volved are a wholly unsafe basis on which to 
frame any public policy. 

In Chapter III., “The Railways and the Water- 
ways,” the author reveals the fallacy which un- 
deriies his whole discussion. This fallacy he sets 
forth as follows: 

from the fact 
eS ne hae ae Sulky, heavy, cheap 
freight that under the German and French system will 
go by water, leaving the high-grade stuff, which can 
pay a high rate, to go by rail. The railways which 
have the blessing of waterway competition are relieved 
of the burden of carrying this cheap freight, which uses 
so much equipment and pays so little. 

It is not strange that Mr. Quick should have 
been misled on this point, for the theory that 
the railways lose money in hauling low-grade 
freight, and would be better off if they could 
turn it over to waterways, has been repeated 
over and over again by the newspaper engineers 
who are leading the country in this waterway 
campaign. 

The fact is, however, as every real expert in 
modern railway transportation knows, that the 
railways of the United States make their largest 
profits on the haul of bulk freights. It is true 
that the railway rates on coal, ore, grain and 
similar standard commodities which are handled 
by the train-load are very low. But the cost to 


the railways of handling such business is so 
small, compared with the cost of handling the 
high-class freight, and the volume of the busi- 
ness is so great, that it is this low-grade bulk 
traffic which is to-day actually earning most of 
the profits of American railways. If Mr. Quick, 
or any other serious and fair-minded student of 
the problem, will study a later chapter in this 
very book, entitled “Terminals a Vital but Neg- 
lected Matter,”the fallacy which we have pointed 
out will be evident. 

This chapter on terminals deserves high com- 
mendation. Mr. Quick is entirely right in his 
conclusion that the matter of terminal facilities 
and cost of handling in terminals is the de- 
termining factor in economic transportation. It 
is exactly because the railway can usually handle 
bulk freights at a far less terminal cost than the 
waterway, that the final cost from producer to 
consumer under United States conditions is 
actually less, in most cases, by rail than by 
water. 

Of course there are exceptions to this rule, as 
for example, the traffic on the Great Lakes and 
on the ocean, where it often happens that ship- 
ments by water can be handled with a smaller 
terminal charge than would be necessary on 
shipments by rail. But it will not do to apply 
the results obtained in deep water transportation 
to the inland channels which Mr. Quick discusses 
in this book. Mr. Quick himself shows plainly 
that before inland waterways can compete with 
the railways, they must have proper water 
terminals. He says, on page 125: 

If the Ohio River towns had done as much for them- 
selves as the Government has done for them, every 
village would have its public dock, every dock would 
have its warehouse, and every warehouse would have its 
machinery for transshipment, loading and unloading. 

This sounds very fine, but when Mr. Quick has 
added to the present cost of water transportation 
on the Mississippi and its tributaries, the cost 
represented by an investment in terminals all 
along the river suitable to economically handle 
traffic at all the different stages of a stream 
which varies 30 to 50 ft. between the high and 
low water—when he has added all this, where, 
then, will be his claimed economy of water trans- 
portation over rail? 

Chapter V. is devoted to a review of the con- 
servation movement, together with the plans 
originating with Mr. Marshall O. Leighton for 
supplementing the slack-water navigation system 
on the Ohio and its tributaries by the reservoir 
system. He also discusses the matter of the 
government control of water-power and the agi- 
tation for forest preservation in the Appalach- 
ians. The same subject is resumed in his con- 
cluding chapter, which he entitles “The Battle 
of the Engineers,” and which is an attempt to 
make clear to the lay reader the discussion 
which took place in Engineering News and the 
“Proceedings” of the American Society of Civil 
Engineers, a year or more ago, with reference 
to questions of river improvement, reservoir 
control, and the effect of forestry on rainfall and 
run-off. 

After presenting his abstract, Mr. Quick re- 
marks: “Out of all this wealth of argument and 
poverty of conclusion, the lay mind emerges in 
some bewilderment.” Mr. Quick takes refuge 
from this bewilderment by adopting the con- 
clusion of a Wisconsin lumberman, whom he 
quotes as saying: “Why, a man doesn’t need 
any learning to know that forests protect the 
hills from washing, and regulate the flow of 
streams; all he needs is common sense.” 

The author’s chapter entitled “The Long Look 
Forward in Transportation” is a review of what 
he apparently advocates as an ideal in the way of 
inland waterway improvement from the Atlantic 
to the Pacific. The ideality of his view is in- 
dicated by a sentence near the close of the 
chapter, in which he says: “Save in exceptional 
cases, every town in the land will have its 
waterway to the sea.” We refer the author to 
any map of the United States showing the 
region between the Missouri and the Pacific and 
the abundant scarcity of water therein. If 
the public is to be led by expert advice of this 
sort in the development of its public works, 
national bankruptcy is not far ahead. 


We may add that the publisher’s work } 
been well done, so far as the production of 
large, finely illustrated and finely printed pb 
is concerned. On the other hand, all the mat 
in the book could have been presented equa 
well in a volume of a half or a third the weic 
and thickness—a volume which could have be 
marketed for a price much more in keeping wi 
the character of a book like this, than the 
luxe” edition which has been here produced. 
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SEWAGE PURIFICATION WITH SPECIAL REFE 
ENCE TO WISCONSIN CONDITIONS.—By Geo: 
Jacob Davis, Jr., Assistant Professor of Hydrav 
Engineering, University of Wisconsin, and Jan, 
Ten Broeck Bowles, Ph. C., Sanitary Chemist, st: 
Hygienic Laboratory. Bulletin of the University 
Wisconsin, No. 331. Madison, Wis.: The 
versity. 
the text. 

A number of the state universities of the C< 
tral West are doing good service by issuing bu!! 
tins designed to make available in a compa 
and readily understandable form information 
technical subjects of vital importance to a co 
siderable number of citizens. The bulletin | 
fore us is an attempt to outline briefly the pr 
ent status of sewage treatment as regards met! 
ods, design and operation. A few sewage pu: 
fication plants in the state are described a: 
illustrated. In addition there is a table entit): 
“The Sewerage of Wisconsin Cities and Ins: 
tutions.” This table gives population, body 
water receiving sewage, and method of purific: 
tion if any. It appears that there are about 2) 
municipal and institutional treatment plants 
operation, and that plans for a half-dozen mo: 
have been approved by the State Board 
Health. Tabular and other information is given 
regarding four sewage works, under the genera 
heading “Investigation of Wisconsin Plants.” 

The authors have presented a novelty in filter 
classification by defining percolating and tric! 
ling filters as something quite distinct. Ap 
parently they mean to include the old-style in 
termittent sand filters and the like under th: 
head of percolating filters, and to class as trick 
ling filters what have heretofore been indis- 
criminately called either by that name or per 
colating filters. It is not plain whether the 
authors intend to institute a new classification, 
or whether they have been led to this definition 
by a misunderstanding of well-accepted nomen- 
clature and. description. One would not suppos: 
however, that a new nomenclature would be in 
troduced without explanation. 

Under the heading “Septic Tanks” there seems 
to be undoubted confusion of ideas, for after re 
ferring to the use of this term by Donald 
Cameron the authors say: 


The term is commonly used now for tanks in which 
it is intended that septic action should occur, regardless 
as to whether that action is caused by aerobic or anaer 
bic bacteria. 


Elsewhere the authors refer to the action in 
the septic tank as anaerobic, which is, of course, 
correct. 

It seems unfortunate that in a bulletin isued 
by a state university for educational purposes, 
there should be any such confusion as is shown 
by the statements regarding filters and sept 
tanks. 
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Paper; 6 x 9% ins.; pp. 87; 18 figures 
30 cts. 


a 
> 


MANUAL OF ACCOUNTING AND BUSINESS PRO 
CEDURE OF THE CITY OF NEW YORK.—Issu< 
by the Department of Finance. Herman A. Met7 
Comptroller. New York: Pub. Doc. Cloth; 8 
10% ins.; pp. xxxvi. + 552; folding plates and te) 
illustrations. 

We have here a remarkable publication for 
city document—some 500 pages of detailed a: 
counting procedure for the city of New Yor 
The importance of correct accounting procedu: 
may be the better appreciated when it is stat: 
that the Department of Finance is responsib! 
for the accounting of 100 city departments an 
offices, involving altogether some 60,000 en 
ployees. Until recently, city accounting in Ne 
York can scarcely be said to have been cor 
ducted in accordance with any system. Reform 
have been made possible by the cooperation « 
Comptroller Metz and the Bureau of Municip: 
Research, although the volume before us mak: 
no mention of the B u. The accounting pr: 
cedure outlined here in great detail starts wit 
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a document for each and every city transaction 
subject to accounting control. It then proceeds 
through the various registers up to the final 
summaries for the city as a whole. The aim of 
the system is to attain such simplicity in forms 
and books of account that any intelligent clerk 
can do all the entry work except that pertaining 
to the general ledgers of each department. Ex- 
perts in accounting are required for these. 

The whole object of the accounting system, as 
outlined, is to provide for control of the financial 
operations of the city. Such control falls under 
three heads: Administrative, relating to the 
general and detail features of the business of the 
city; executive control, or the direction of af- 
fairs to secure conformity to established policy 
and to check administrative efficiency; and 
finally popular control, or so presenting financial 
transactions that intelligent voters of the city 
can judge for themselves the efficiency of their 
city government. As an intermediary between 
the voter and the official stands the Bureau of 
Municipal Investigation and Statistics, the func- 
tion of which is to digest various public records 
and put them in shape for publication in the 
“City Record,” which is the official organ of the 
city of New York. 

The volume contains sample accounting heads 
and other diagrams, which, with the text, serve 
well to show just what is proposed by this ac- 
counting system. The volume as a whole is well 
worthy of study by responsible accounting of- 
ficials of other cities and by all who are in- 
terested in much-needed reforms in city account- 
ing throughout the country. 





Overhead Electric Transmission-Line 
Crossings. 

Reviewed by C. T. WILKINSON,® Assoc. Inst. E. E. 
THE PROTECTION OF RAILROADS FROM OVERHEAD 

TRANSMISSION-LINE CROSSINGS.—By Frank F. 

Fowle, Consulting Electrical Engineer. New York: 

D. Van Nostrand Co. Cloth; 54% x 7% ins.; pp. 69; 

35 illustrations, mostly in the text. $1.50, net. 

This book consists largely of a paper prepared 
for the 27th annual convention of the Asso- 
ciation of Railroad Telegraph Superintendents, 
held at Montreal in 1908, but owing principally 
to the fact that the subject matter was not 
completed in time for presentation at the 1908 
annual meeting it is now published in book 
form. 

The author discusses the protection of life and 
property of railroads, and the dangers and ef- 
fects of the failure of a high-tension transmis- 
sion line at a railroad crossing. He gives ex- 
amples of high-tension practice in line con- 
struction, and illustrations of failures in high- 
tension lines and of screen protection. He also 
takes up bridge and catenary types of reinforced 
crossings, and underground crossings. Final 
conclusions are given under the heading, “Dis- 
cussion of Proposed Type of Crossings.” 

The present chaotic condition of practice with 
regard to the subject dealt with by the author 
is more than sufficient excuse for the presenta- 
tion of this book, and though some engineers 
may not be in entire accordance with all the 
statements made, the book is nevertheless of 
considerable interest as representing the author’s 
experience. Although only some 70 pages long, 
the book contains no fewer than 35 illustrations; 
among which possibly the most interesting are 
those showing the results of failures of wood 
pole lines due to electrical causes, such as burn- 
ing of the wood due to arc-overs or as the re- 
sult of broken insulators. Interesting details 
are given of the methods now adopted and their 
relative cost. 

The chief interest of the book, of course, set- 
tles on the author’s “Discussion of Proposed 
Type of Construction,” in which he advocates 
greater conservatism’ than has been used by 
Some transmission companies in the past. A 
sleet load on wires of 1-in. diameter is recom- 
mended as a minimum safe requirement. It is 
of interest to note that the author sees no rea- 
son to believe the statement that sleet does not 
ae Engineer, General Electric Co., Schenec- 





deposit on conductors due to high voltage (up 
to 33,000 volts) or to normal operating current; 
and further that he can find no reason to 
recommend any difference in the sleet allow- 
ances for copper and aluminum. An interesting 
discussion is given on the question of factors 
of safety. It appears that the author’s recom- 
mendations may be summed up as: “ample fac- 
tors of safety in electrical and mechanical de- 
sign.” Many points mentioned would have lead 
to a most interesting discussion if presented 
at a society meeting. 

The reviewer notices with regret that the 
author makes no mention of the standard 
method of protection of railroad crossings 
summed up by the special engineering commis- 
sion of the New York Central Railroad Co. in 
its report made early in 1908, which has led to 
the standard specifications of the railroad 
named. 

This book should be read by all interested in 
practical transmission-line practice. 
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The National Parks And Forests Of The 
United States. 


OUR NATIONAL PARKS.—By John Muir. New and 
enlarged edition. Boston and New York: Houghton 
Mifflin Co. Cloth; 5% x 8% ins.; pp. 382; 33 plates. 
$1.75, net. 


Nearly ten years ago Mr. John Muir brought 
together in a very interesting volume a number 
of papers on our national parks and related sub- 
jects, which had appeared from time to time in 
the “Atlantic Monthly.” The volume has re- 
cently been enlarged by a number of handsome 
{llustrations (from photographs taken for the pur- 
pose), by some statistical and descriptive tables 
showing our national parks, monuments and 
forests up to the middle of 1909, and by the in- 
clusion of a map showing the location of these 
national possessions. (The forests alone now 
total about 200 million acres.) There do not 
seem to have been any changes in the text, fur- 
ther than the addition of a few foot-notes to 
correct statements which have become obsolete 
or inaccurate through the acquisition of addi- 
tional parks and forest reserves, or through pro- 
vision of befter means for safeguarding them. 

Seven of the ten chapters composing the book 
deal with the Yosemite National Park, with its 
forests, wild gardens, animals, birds, fountains 
and streams. Another chapter contains the re- 
sults of a very interesting survey of the Sequolas, 
or Big Trees, in what are now the Sequoia and 
General Grant national parks. By “survey” we 
do not mean to indicate any accurate measure- 
ments or delineations of areas and altitudes, but 
merely a general statement of such limits based 
on personal explorations made before very much 
was known about our sequolas beyond informa- 
tion pertaining to the first of the “big tree” 
growths to come to public attention. 

The opening chapter deals with national parks 
in general, as established some years back. The 
closing chapter deals with the broad subject of 
“American Forests.’”” ‘This chapter also deals 
with conditions as they existed some years ago, 
although unfortunately much of the neglect of 
our forest possessions and much of the wanton 
waste which Mr. Muir describes in this chapter 
still continue. A’ careful revision of portions of 
this chapter would have added to its strength 
and possible influence. 

The usefulness of the volume is greatly in- 
creased by a carefully prepared and somewhat 
detailed index. 

For the benefit of those who are unfamiliar with 
the attractive style of Mr. Muir and the spirit 
which pervades his writings, we « 10ote the open- 
mg paragraph of the first chapter as follows: 

The tendency nowadays to wander in wildernesses is 
delightful to see. Thousands of tired, nerve-shaken, 
over-civilized people are beginning to find out that going 
to the mountains is going home; that wildness fs a ne- 
cessity; and that mountain parks and reservations are 
useful not only as fountains of timber and irrigating 
rivers, but as fountains of life. Awakening from the 
stupefying effects of the vice of over-industry and the 
deadly apathy of luxury, they are trying as best they 
can to mix and enrich their own little ongoings with 
those of Nature, and to get rid of rust and disease. 











Briskly venturing- and roaming, some are washing off 
sins and cobweb cares of the devil's spinning in all-day 
storms on mountains; sauntering in rosiny pinewoods 
or in gentian meadows, brushing ugh chaparral, 
bending down and parting sweet, flo sprays; trac- 
ing rivers to their sources, getting in touch with the 
nerves of Mother Earth; jumping from rock to rock, 
feeling the life of them, learning the songs of them, 
panting in whole-souled exercise, and rejoicing deep 
long-drawn breaths of pure wildness. This is fine and 
natural and full of promise So also ts the growing 
interest in the care and preservation of forests and wild 
places in general, and in the half wild parks and gar- 
dens of towns. Even the scenery habit in its most arti- 
ficial forms, mixed with spectacles, silliness, and ko- 
daks; its devotees arrayed more gorgeously than scarlet 
tanagers, frightening the wild game with red umbrellas— 
even this {s encouraging, and may well be regarded as a 


hopeful sign of the times. 


The people of Los Angeles can scarcely fall 


to be pleased with the following statement re- 
garding one of the headwaters of the new water- 
supply to be introduced by the aqueduct now 


under construction: 


The water of one of the branches of the north fork 
of Owens River, near the southeastern boundary of the 
park, at an elevation of 9.500 ft. above the sea, !s the 
best I ever found It is not only delizhtfully cool and 
bright, but brisk, sparkling, exhilarating. and so post- 


tively delicious to the taste that a party of friends I 
led to it 2% vears ago still praise ft. and refer to it as 
“that wonderful champagne water’; though, compara- 
tively. the finest wine is a coarse and vulgar drink 
The party camped about a week [fn a nine grove on the 
edge of a little round sedgy meadow through which the 
stream ran bank full. and drank Its icy water on frosty 
mornings, before breakfast. and at night about as 
eagerly as In the heat of the day; lvine down and tak- 
ing massy draughts direct from the brimming flood 
lest the touch of a cup might disturb Its celestial flavor 


Mr. Muir's position on the much-discussed ques- 


tion of the relation of forests to the conservation 
of water-supplies may be illustrated by the fol- 
lowing quotation: 

“Why, then,” it will be asked, ‘‘are the Ble Tree 
groves always found on well-watered spots?” Simply 
because Big Trees give rise to streams. It fs a mistake 


to sunpose that the water ts the cause of the eroves be- 
ing there. On the contrarv, the groves are the cause of 


the water being there The roots of thie [Immense tree 
fill the ground. forming a esnonee which hoard the 
bounty of the clouds and sends it forth tn clear peren- 
nial streams instead of allowing tt to rush headlong tn 
short-Ifved destructive floods Evanoration t« also 
checked, and the air kept still in the shady Sequota 


denths, while thirsty robber winds are shut out 

The book can scarcely fall to appeal to any 
one who is interested in streams, forests and 
mountains. It abounds in pen pictures drawn tn 
broadest outlines, and also in those which show 
minor details of natural scenery, such as the tiny 
plants and flowers of the woods and natural 
gardens which Mr. Mutr so lovingly describes 


Two Books for Automobile Owners. 


AUTOMOBILE DRIVING SELF-TAUGHT.—An Exhaus- 
tive Treatise on the Operation, Management, and Care 
of Motor Cars By Thomas H. Russell. Editor of 
“The American Cyclonedia of the Antomobtle.”” Au- 
thor of ‘“‘History of the Automobile,”’ ete Chicago, 
Til.: The Charles C. Thompson Co. Cloth or flexible 
leather; 5% x 7% tns.: pp. 222: plates and text fllus- 
trations. Cloth, $1; flexible leather, $1.50 


IGNITION, TIMING AND VALVE SETTING.—A Com- 
prehensive Illustrated Manual of Self-Instruction for 
Automobile Owners, Operators. Repairmen, and All 
Interested !n Motoring. By Thomas H. Russell, 
Editor of “The American Cyclopedia of the Automo- 
bile,” Author of “History of the Automobile,” etc. 
Chicago, Ill.: The Charles C. Thompson Co. Flexible 
leather or cloth: 5% « 7% ins.;: pp. 223: plates and 
numerous text illustrations. Leather, $1.50; cloth, $1 

As would be inferred from its title, the first 
of these books will be of interest mainly to pros- 
pective owners of their first machine rather than 
to the seasoned veteran who already concelves 
himself a past-master of the art of automobile 
driving. Although doubtless written for drivers 
of pleasure vehicles, it might be read with ad- 
vantage by some automobile truckmen. The lat- 
ter part of the book, which explains In simple 
terms the main features of typical operating 
mechanisms, will be of value.to many who are 
expert at pulling the levers but are not quite 
sure what does the rest. 

The first two chapters give general instructions 
in starting, changing speeds, etc., explaining the 
general principles governing the sequence and 
relation of the various manipulations, and then 
take up the subject of behavior and management 
under different circumstances, such as ascending 
and descending grades and driving in crowded 
traffic. The next two chapters cover about the 
same general topics but are written In greater de- 
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tail, as though intended for some one lacking even 
the most elementary knowledge of automobile 
mechanisms and their operation. The remain- 
ing chapters, comprising more than half the 


book, explain some of the possible causes of 
trouble in starting and keeping in motion a 
gascis2 automobile engine, give directions for 


proper care and maintenance and finally describe 
typical control mechanisms and transmissions. 

The author shows considerable patience in 
setting forth in great detail all phases of his 
subject and the book should be readily compre- 
hended by anyone. 


Almost all of the second book is devoted to 
ignition systems. Valves and valve setting are 
given only a few pages. The battery and coil 
and the magneto systems of ignition are treated 
upon, and the information on all of these has 
been brought well up to date. The details of 
construction and principles of operation of spark 
coils, low and high-tension magnetos, contact 
makers, spark plugs and other parts of auto- 
mobile ignition systems are described at suffi- 
cient length to make them pretty well under- 
stood, and the methods and precautions for 
timing a disarranged ignition system are care- 
fully explained. 


, 


Producer-Gas Industrial Furnaces. 


Reviewed by CHARLES E. LUCKE,* M. Am. Soc. M. BE. 

PRODUCER GAS FIRED FURNACES.—A Handbook for 
Engineers, Chemists, Manufacturers, Superintendents 
and Students. By Oskar Nagel, Ph. D., Consulting 
Chemical Engineer, Author of “‘The Mechanical Ap- 
liances."” New ork: The Author (P. O. Box 
385). Cloth; 6 x 9% ins.; pp. 192; 237 illustrations 
in the text. $2, net; Engiish price, 8s. 6d., net. 

This book consists mainly of illustrations and 
descriptions of industrial furnaces in which it 
has been found convenient to burn gas generated 
directly from coal fuel by gas producers. There 
are also brief treatments of the construction of 
gas producers and the processes of gasification 
of coal and purification of gases. 

The first chapter, on The Generation of Pro- 
ducer Gas, consists of a six-page discussion of 
the reactions to be expected in the gasification of 
coal, and is somewhat superficially written. 

The Construction of Gas Producers is a thirty- 
one page presentation of producer descriptions, 
illustrated by cross-sections, with no data, what- 
ever, on performance and no critical analysis of 
the defects or merits based on data of perform- 
ance. There are many much better discussions 
of producer theory, construction and performance 
to be found elsewhere. 

The Combustion of Froducer Gas is treated in 
only six pages, which are mainly concerned with 
gas burners or means of bringing air and gas 
together in furnaces. 

Special furnace designs for use in the chemical 
industries are described without any test data 
in 11 pages, including a furnace for smelt- 
ing soda, zinc, bone-black, and, _ strangely 
enough, a gas producer connected to and firing 
a steam boiler. This last combination should 
attract the attention of steam-power engineers, 
who will immediately ask the question, “How 
does the increased cost of adding a gas producer 
to a steam boiler produce gains that will war- 
rant the extra investment?’ On which question 
the author presents no data whatever, except to 
say “Coal is charged into the producer every 
half hour; as unskilled laborers can be used for 
this work, a considerable saving is effected, as 
compared to direct firing with skilled firemen.” 
It is believed that no central station man can be 
induced to accept this statement and install gas 
producers to fire his boilers with the expecta- 
tion of affecting any saving. 

Further descriptions of industrial furnaces ap- 
plied to the metal industries, such as to the 
melting of small castings, the heating of copper 
plates, together with various types of crucible, 
puddling and muffle furnaces for -steel making 
and for hot rolling mill pits, are given. The same 
treatment is extended to lime kilns and cement 
kilns, glass furnaces, brick and ceramic kilns and 


” ©Professor of Mechanical Engineering, Columbia Uni- 
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furnaces. A somewhat better treatment is ac- 
corded to the Selection of Refractory Materials, 
but the treatment of purification and recovery of 
gases in the Appendix and references to gas 
power, are entirely inadequate and in many re- 
spects quite misleading. 

The subject of the book is so promising 
and recent developments in gasification of coal 
so productive that the author might fairly have 
been expected to produce a more convincing and 
authoritative presentation of even the generally 
known facts, while familiarity with the details of 
the various processes should have made it pos- 
sible to present much new material, especially of 
@ quantitative sort, which is almost entirely 
lacking in the book. The relation of the gas 
producer to the gas furnace portions of the book 
remind one of the mathematician-philosopher, 
who was a mathematician among philosophers 
and a philosopher among mathematicians. 
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Speculations on Molecular Mechanics. 


ENERGY.—Work, Heat and Transformations. By Sidney 





A. Reeve. New York: McGraw-Hill Book Co. Cloth. 
6 : 9 ins.; pp. 238; 14 illustrations in the text. $2; 
net. 


Mr. Reeve begins an iconoclastic monograph 
with several disconcerting statements: 


It is neither space nor motion alone which constitutes 
energy, but change in space or motion (p.9). 


We have been accustomed to consider that 
change in motion of a mass signifies work-per- 
formance, or change in energy, not energy itself. 


A suspended weight possesses no energy if it can never 
fall. A flying cannon-ball can overcome no resistance if 
nothing ever interferes with it to stop it (p. 9). 


No doubt a zero-point of elevation is necessary, 
from which to measure energy; for a stone on 
the sea-bottom is far from the earth’s center, 
yet will doubtless never be able to fall to it; but 
why then speak of a suspended weight, implying 
one that has been lifted up, or one in which 
energy has been stored? A cannon-ball moving 
in relation to the earth may be stationary in re- 
lation to the moon; we do not know whether it is 
stationary or moving in respect to the center of 
gravity of the entire universe; thus, we neces- 
sarily must refer its velocity to some fixed base, 
before we can estimate its velocity or energy, or 
even say it possesses velocity or energy. But 
why then speak of it as a flying cannon-ball, 
which already concedes the motion? 

Let him try to forge a bolt upon an anvil made of wet 

clay. . » Motion may be there, but not necessarily 
kinetic energy (p. 15). 

Such unconventional assertions do not induce 
a receptive condition for the author’s further ex- 
position of Energy. Perhaps this is why our at- 
tempt to read the book was not easy, and not 
very satisfactory. Still a statement of the con- 
tents can be given. Let it be said beforehand 
that the text throughout is tarnished by patches 
of confusing statement even less acceptable than 
the above, 

The book is in the main an attempt to explain 
mechanical action, heat and other physical 
phenomena by means of orbital motion of swarms 
of particles within the molecule or atom. 
may not be altogether new, but the author is 
doubtless original in identifying various physical 
manifestations or quantities with certain spe- 
cific attributes of the orbitally-moving system, 
such as the mean eccentricity of orbit, velocity at 
mean separation, proportion of hyperbolic orbits 
in the swarms, etc. 

Intimately mixed with this explanation is a 
steady insistence on the contrast between inten- 
sity and extensity of any energy form, with the 
chief purpose, apparently, of setting forth clearly 
what entropy is. This purpose failed deplorably 
in the reviewer’s case. 

There are many engaging ideas and suggestions 
throughout the orbital-system part of the book. 
Wherever the text is specific it is instructive, 
sometimes highly so, if we except some points 
that seem weak, erroneous or meaningless. But 
the author also indulges in much general talk, 
and toward the close he goes off into some 
sociological or economic side-remarks; this mat- 
ter is too much involved in heavy flow of words 
to convey much meaning. 


This | 


The main part of the book is preceded by so: 
algebraic matter on orbital motion of mass-pai 
This is far too condensed to be satisfactory, a: 
as it is not essential to an understanding of ¢ 
rest of the book it may be omitted by the read. 
However, this algebraic analysis is used as t 
backing for a sharp attack on the way the su 
ject of mechanics is currently taught, and t 
seems to us important, in that it is fundamenta 
wrong. 

The author says it is absurd to talk of an is 
lated mass-particle, and that rectilinear moti. 
has no existence in the universe; that inste 
the foundation should be a pair of particles « 
gaged in orbital motion about each other. N. 
it appears that he is inconsistent in this. H 
formulas for kinetic energy and for centrifuc 
force of the particle engaged in orbital moti: 
are derived from the equations for forces a: 
motions of a single particle engaged in rec: 
linear motion! Besides, how could he know 
centrifugal force, let alone get a formula for 
if he did not begin with rectilinear motion? 

These inconsistencies tend to shake the reader = 
faith in the author’s infallibility, and make 
hard for him to accept the many dogmatic as- 
sertions employed in the subsequent presentati 
of hypothesis. There is also an inconsistenc: 
of another character that has the same tendency 
The author speaks of velocities as being on\y 
relative, and, by implication, of revolution «as 
being such only in relation to an arbitrarily 
chosen set of fixed directions. Yet he deals with 
centrifugal force, which seems to require abso 
lute rotation and absolute direction. Thus the 
reader is left fairly well tangled up before he 
ever begins on the molecular hypothesis which 
the text aims to present. On this basis the 
author is ill advised to attack our fundamenta!s 
of mechanics, the engineer’s most important 
science. 

We can recommend the book as interesting to 
all who possess the patience to study a not-too- 
well-argued speculative reasoning on ultimate 
physical theory. Such readers will also be in- 
terested in the author’s unconventional choice of 
words, culminating in the invention of two new 
terms, “thermogy” and “labority,” which ap- 
parently mean heat-transfer and heat-transfor- 
mation. “Propinquity” as the quantitative re- 
ciproca]l of “separation” is also new in physical 
science, so far as our limited acquaintance with 
the study extends. Finally, a spectacular point 
of the argument of the book, an explanation of 
contact-pressure by analogy to a quadrille, may 
prove of interest to some readers. 
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GAS, GASOLINE, AND i yy neem INCLUDING 
PRODUCER-GAS PLANTS.—A Complete and Prac- 
Kerosene and 


tical Work EA neogy Ms Me on Gas, Gasoline, 
Crude Petroleum Oil-Engines, Including Producer- 
Gas Plants for Gas-Engine Owners, Gas Engineers, 
and Intending Purchasers of Gas-Engines, Fully De- 
scribing and Illustrating the Theory, Design, Con- 
struction, and Management of the Explosive Motor 
for new emerge’ Marine, and Vehicle Motor Power 


By Gardner D. Hiscox, Author of ‘‘Mechanical Move- 
ments,”’ etc. <a _aition, revised and enlarge! 
New York: The . Henley Publishing © 
Cloth; 6 x 9% Wey : soy wk "412 illustrations in the 


text. $2.50, net. 


The 18th edition of Gardner D. Hiscox’s very 
popular book on internal-combustion engines is 
at hand. This book continues in its run of 
popularity although, in various reviews of pre- 
vious editions, great and glaring faults. have 
been noted. The late Professor Storm Bull, in 
reviewing the 15th edition (Eng. News, Feb. 1° 
1906), called attention to the small value of the 
theoretical parts and the attractiveness in many 
respects of the practical parts. These statemen's 
still hold true largely, and it seems as thoug” 
the book has not improved as one would expe ' 
with the increase in number of editions. T 
good illustrations and excellent make-up 2 
continued, and the book shows its attractivene ° 
for a reader without a thorough technical trai”- 
ing. 

The preface to the 18th edition, stating the !r- 


provements that have been made, is signed ° 


the author and dated January, 1910, althou 
the author died seyeral months previous to t! 
date. 
















pee 























eRe or 









Oe a bE accel 








0 RRR 

















































eee 


' 











Vol. 63. No. 7. 


SUPPLEMENT TO ENGINEERING NEWS. 


23 





Linseed Oil and Its Manufacture. 


Reviewed by A. H. SABIN,® Assoc. M. Am. Soc. C. E. 


IL AND OTHER SEED OILS.—An Indus- 
el By William D. Ennis, M. Am. Soc. 
M. E., Professor of Mechanical Engineering in the 
Polytechnic Institute of Brooklyn. New York: D. 
Van Nostrand Co. Cloth; 6 x 9% ins.; pp. 316; 71 
illustrations, mostly in the text. $4, net. . 


There are not many things connected with the 
manufacture of linseed oil which are not treated 
in this book. The method of handling the seed, 
and separation of impurities, comes first, then the 
grinding, with description and illustrations of 
mills, their speed, adjustment and capacity; 
heating (tempering) the meal, preparation of 
cake, construction and operation of presses; hy- 
draulic outfit; clarifying, filtering, storing, pack- 
ing and shipping the oil; treatment and market- 
ing the oil-cake; then come chapters on the yield 
and output of oil, the various conditions which 
influence it, and the exact advantages and dis- 
advantages of these conditions; a practical and 
mathematical discussion of shrinkage, and of 
cost of production; then follow sections on the 
merits of various types of mills, and extraction 
by percolation and by the Anderson expeller. 
This expeller is a most interesting and ingenious 
machine, continuous in its action, which by a 
screw propeller squeezes the oil out and then 
ejects the exhausted seed. 

The cultivation of flax is described, with sta- 
tistics of the crops in all parts of the world; 
and the manner of sale, contract and delivery. 
and methods of shipment. 

Chapters amounting to 10% of the book are 
given to descriptions of linseed oil in its various 
grades, and its chemical characteristics and 
treatment. There is a chapter on cotton oil, and 
one on miscellaneous seed oils of minor import- 
ance. 


The book is clearly written, and is noticeable 
for the free use of simple mathematical for- 
mulas to exactly express the working of opera- 
tions and conditions. Precise figures are almost 
everywhere given, and the treatise is the most 
complete and exhaustive on the subject which 
has yet appeared. The illustrations are good, 
but not very well arranged. The table of con- 
tents and index are good, and there is a 
glossary; the printing and binding are excellent. 


~ 
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SELECTED ARTICLES ON THE COMMISSION PLAN 
OF MUNICIPAL GOVERNMENT.—Compiled by E. 
Clyde Robbins. Minneapolis, Minn.: The H. W. 
Wilson Co. Cloth; 5% x 7% ins.; pp. 168. $1, net. 

The present widespread interest in municipal 
government, and especially in the so-called com- 
mission plan, makes particularly timely any 
conveniently arranged compilation of valuable 
articles and discussions on the subject. The lit- 
tle volume before us brings together some papers, 
magazine articles and daily press editorials on, 
first, the general subject of municipal govern- 
ment, next the commission plan in general, and 
then on the affirmative and negative sides of 
the plan. It is stated in the preface that an at- 
tempt has been made to avoid repetition. This 
attempt might well have been carried further. 
In addition, some of the articles reprinted con- 
tain loose general statements and compilations of 
figures which are of little or no value for the 
Purposes -of the book—or, for that matter, for 
any other purpose. 

A brief summary at the conclusion of the book 
indicates that up to Aug. 1, 1909, so far as could 
be learned, 18 states had passed legislation pro- 
viding for the corporation plan, and 86 cities 
had actually adopted that form of government. 

A fairly extensive bibliography is given, with 
stars to indicate whether or not the whole or a 
Part of the articles referred to have been printed 
in the book, and also with directions for ob- 
taining the articles listed. The volume has no 
index. 

The usefulness of the book would have been 
increased had there been appended something in 
the way of editorial summary and criticism of 
the articles printed on both sides of the question. 
Perhaps, however, this is too much to expect. 


*Consulting Ch : ¥ 
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The Design and Construction of 


It is a careful, reliable, intelligent translation of the 
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Certainly, good service has been rendered, not 
only to would-be debaters (for whom the book 
is primarily intended), but also to any one who 
wishes to look up this subject, by bringing to- 
gether so many articles which could have been 
made available only with difficulty and expense 
by the individual student. Another but minor 
improvement would have been a few words re- 
garding each of the authors quoted, in order to 
show by what right and authority they were dis- 
cussing the commission plan. The book as a 
whole, as we have already indicated, deserves 
commendation. It is particularly valuable to 
those who wish to know what has been written 
against the commission plan, although it must 
be said that most of the articles on the negative 
side seem to be relatively weak. 
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An — of the British Frrployer’s 
Liability Act of 1906. 


THE WORKMEN'S » wag ee ACT, 1906.—By V. 
R. Aronson, > L., of the "Inner Temple 
and Midland Circuit, "hawtcins at-Law. London and 


faloaie: T. Fisher Unwin. Cloth; 5% x 9 ins.; pp. 


15s., net; American price, $6, net. 

Under parliamentary acts passed in 1897 and 
1900, certain classes of employees in Great 
Britain have been legally authorized to collect 
compensation for injuries suffered while at work, 
and in case of death the dependants of the em- 
ployees have been entitled to damages. The 
earlier acts were limited to a few special indus- 
tries, and were in a measure designed to secure 
practical information to serve as a basis for 
more general legislation. In 1906 a much 
broader act was passed, which virtually extends 
the compensation for injuries to every class of 
employees. This later act went into effect in 
July, 1907. 

The book before us is designed to set forth 
the intent of the 1906 act in all its details, and 
to show its workings in the light of many de- 
cisions in the English and Scotch courts, both 
before and since the act. Some of the earlier 
decisions cited are based on the legislation of 
1897 and 1900. and some on the common law re- 
garding what we know in this country as em- 
ployers’ lability. 

The volume opens with a brief review of the 
law prior to 1906, followed by a summary of 
the act of that year in which its provisions are 
set forth in their logical relation one to the 
other, instead of in their actual sequence. The 
main part of the book is taken up with com- 
ments on the act of 1906. The plan followed is 
to first give an article of the act and then to 
explain its meaning in the light of the context 
and of court decisions. Nearly half of the vol- 
ume is occupied by appendixes containing rules 
formulated by the Government to carry the act 
into effect and to define its provisions in more 
specific terms for administrative purposes. Va- 
rious court forms acquired in submitting claims 
for damages are included. 

Broadly speaking, the act of 1906 entitles any 
workman injured while in the line of his em- 
ployment to a weekly allowance during the pe- 
riod that he is incapacitated for work, either by 
accident or by disease incident to his employ- 
ment. In case of death, the different possible 
classes of persons dependent upon the employee 
are entitled to death claims, varying with the 
degree of relationship. The maximum claims 
are for three years’ wages, or a total of £150 
in case the wages fall under that amount; but 
no allowance in excess of £250 is to be made. 
The diseases specified in the original act were 
anthrax, lead poisoning or its sequelae from 
lead, mercury, phosphorus or arsenic, and 
ankylostomiasis. 

The act provided that this list might be ex- 
tended from time to time by the Home Secretary 
of the National Government. An extension was 
made in May. 1907, which includes 18 other dis- 
eases or injuries, due chiefly to poisoning from 
various causes but Including “eczematous ulcera- 
tion of the skin produced by dust or caustic or 
corrosive liquids, or ulceration of the mucous 
membrane of the nose or mouth produced by 
dust.” The lst algqg jncludes gompressed-air 
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illness or its sequelae, and various muscular af- 
fections incident to mining. 

As many of our readers know, there is a strong 
movement being made in the United States to 
secure an extension of employers’ liability far 
beyond its present limits, which as a rule cover 
nothing but accidents which can be clearly 
proven as due to defective machinery or the 
negligence of employers. The British act makes 
all accidents and all diseases due to employment 
a charge upon the industry concerned. That is 
to say, the industry has to stand wreck of the 
human being just as fully as it does that of 
the machine which is destroyed by some acci- 
dent. The book before us should prove of great 
value to all who are interested in proposed 
American legislation of the same kind. 
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rows * MECHANICAL ENGINEER’S POCKET 
BO 1910.—Edited by William H. Fowler, M. Inst. 
C. ” M. Inst. M. E., ete. 12th annual edition. 
Manchester, England: Scientific Publishing Co. 
Cloth or leather; 83% x 6% ins.; pp. 71 + 655; text 
illustrations. Cloth, 1s. 6d., net; post free, 1s. 9d. 
Leather, 2s. 64., net; post free, 2s. 94. 


FOWLER’S ELECTRICAL ENGINEER’S POCKET 
BOOK, 1910.—Edited by William H. Fowler, M. Inst. 
Cc. EB., M. Inst. M. E., ete. 10th annual edition. Man- 
chester. England: Scientific Publishing Co. Cloth; 
8% x 6% ins.; pp. 47 + 575: text illustrations. 1s. 
6d., net; post free, 1s. 94. Superior binding, 2s. 64., 
net; post free, 24. 9d. 





A new annual edition of these popular English 
handbooks has made its expected appearance. The 
price on both of them is so insignificant that the 
older editions may be given away or thrown away 
by one who has much use for them, that he may 
receive the benifits of the latest editions. Both 
of these books in many ways are admirable, and 
compilers of American handbooks would do well 
to study Mr. Fowler’s methods of arrangements 
in many cases. 

The mechanical-engineering handbooks is the 
same as the previous annual edition in about 
half of the book. This discussion on tempera- 
ture-entropy diagrams is cut down to a single 
table of entropy values for water and steam. 
The sections on matallurgy of iron and steel have 
been revised as has the section on mining 
machinery. 

The electrical engineering handbook is some- 
what thinner than some of the previous editions, 
indeed being abbreviated 112 pages over the 1908 
edition. Some minor subjects have disappeared 
as distinct topics and there is a consistant con- 
densation of the whole subject matter generally. 
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BLOCK SIGNAL AND TRAIN CONTROL BOARD.— 
Second Annual Report to the Interstate Commerce 
Commission, Nov. 22. 1909. (M. E. Cooley, Chair- 
main of Board.) ne D. C.: Pub. 
Paper: 5% x 9 ins.; pp. ; 80 {llustrations, partly 
in the text. 

The Board whose report is contained in this 
pamphlet was appointed on July 10, 1907, to in- 
vestigate and report to the Interstate Commerce 
Commission upon appliances and systems for 
promoting safety in railway operation, partic- 
ularly with respect to the use of block signals and 
safety stops. The Board has done a very large 
amount of work in connection with the investi- 





gation of automatic stops, cab signals, and other 
modifications of the block system and other sys 
tems of moving trains. It has also taken up th. 
matter of ashpans, air-brakes, and inventions re- 
lating to track and rolling-stock. An appendix 
contains a detailed report of the Rowell-Potter 
safety stop, a report on the “A B C system” of 
signaling in use on the Northern Pacific Ry., a 
report on the use of titanium as a constituent of 
rails, a report on locomotive ashpans by Mr 
George L. Fowler, and a report, also by Mr. Fow- 
ler, on car wheels which revolve independently 
upon the axle. This last report is of especial in- 
terest, in view of the recent revival of this old 
scheme. Mr. Fowler’s report gives the history of 
the Miltimore axle, which was exploited in the 
years from 1876 to 1880. Mr. Fowler’s advice in 
his report is that the Board is not warranted in 
spending any time investigating inventions of 
loose wheels. He shows that even if a mechan- 
ically perfect loose wheel were produced, the com- 
mercial advantage over the present rigid wheel 
and axle would be very slight. 





ILLUSTRATED TECHNICAL DICTIONARY.—In Six 
guages: English, German, French, Russian 
Italian, Spanish. Edited according to the nove! 
method (Deinhardt-Schlomann) by Alfred Schlomann, 
Engineer. New York: McGraw-Hill Book Co. Lon- 
don: Archibald Constable & Co., Ltd. Munich-Ber- 
lin: R. ae Paris: H. Dunod & B. Pinat. 
St. Petersburg: Ricker. Milan: Ulrico Hoepl!. 
Madrid: Bailiy-Baulhiere € Hijos. Cloth; 4 x 7% ins. 
Vol. V.: Railway Construction and Operation. Com- 
piled by August Boshart. Pp. 870; about 1. -— text 
fiustrations and numerous formulas. $4, n 
Vol. VI.: Railway Rolling Stock. MA ‘by Au- 
gust Boshart. 796; — 2,100 illustrations and 
numerous formulas. i. E- 


Two more volumes of a pane of technical dic- 
tionaries in six languages are now at hand. In 
general only such expressions have been included 
as refer, originally or principally to railways. 
However, in some branches of railway engineer- 
ing, such as surveying, earthwork, bridge con- 
struction, etc., many related expressions have 
been included as they were judged essential by 
the editor. A full dictionary of such branches 
has not been given, however, in this volume. 

Vol. V. is arranged under these topics: (1) gen- 
eral railway expressions, (2) preparation for 
construction, (3) track, (4) permanent way, (5) 
switches, crossings, etc., (6) stations, (7) electric 
railways, (8) signals and safety devices, (9) tools, 
(10) service terms. The index occupies 333 pages 
—over a third of the volume. 

Vol. VI. covers rolling stock, arranging the 
terms in eight topical groups; (1) running, buft- 
ing and braking gears, (2) locomotives and motor 
cars, (3) coaches, (4) special rolling stock an‘ 
attachments—such as inclined and monorail-road 
equipment, (5) train lighting, (6) electric ra! 
ways, (7) train ferrys, (8) railway shops. 

In these two volumes, as in the previous one® 
the scheme has been used of showing the pic- 
ture of a device or of a type of construction i 
the middle of the page and placing on both sides 
the six expressions for the name. The cu'* 
though almost minute are clean and clea: 
Throughout a high degree of usefulness seem: 
to have been » as in previous volumes. 
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Water-Power Development and Regulation. 








4 THE PUBLIC UTILITY OF WATER POWERS AND NOW READY SECOND EDITION, REVISED AND 
THEIR GOVERNMENTAL REGULATION.—By René 2S ENLARGED 
Tavernier, Chief Baginest, ee 4 ieee. New (19th) Edition of Total Issac, Eight Thousand 


b Republic o an 
3 ion “Chief” Hydrographer, United States Geological 


Survey. Water-Supply Paper 238, U. 8. Geological TRAUTWINE’S Turneaure and Maurer 
Survey; George Otis Smith, Director. Washington, 
D. C.: Pub. Doc. Paper; 3% x 9 ins.; pp. 161. 


Principles of 


a In the active discussion now going on with 9 
‘3 reference to the relation of the Federal and ie ENGINEER’S Reinforced Concrete 
q State governments to water-power development, OCK ET-BOOK 

this monograph is especially timely. Chief space Construction 

in the pamphlét is devoted to a series of papers 


: 8vo, x + 429 pages. C $3.5 
a by M. René Tavernier, Chief Engineer of the 429 pages. Cloth, $3.50 


vepartment of Public Works of France. M. 
tavernier discusses French, Italian and Swiss 
legislation with reference to water-power de- 
velopment, and traces the growth toward public 
control and public ownership of water-power 
| plants. The final chapter of his paper describes 
3 the work of the Bureau of Hydraulics and Agri- 
14 cultural Improvements in the French Depart- 
ment of Agriculture. 
E The introduction to the pamphlet is prepared 
‘7 by Mr. Marshall O. Leighton, Assoc. M. Am. Soc. 
a Cc. E., Chief Hydrographer, United States Geo- 
logical Survey. We quote the opening sentences 
as follows: 


4 This paper is published to show how the French and 
: the Swiss Repuoplics and the Kingdom of italy are 
q treating a grave problem in their political economy— 
; the problem of water-power. ‘The peopie of the United 
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Stal are tacing the same probiem, aithough, except 
ine ee notable localities, they have not begun to ap- 100th thousand, 1909 
ply any method of serious treatment. The probiem has , Kidder’s 
2 grown weil-nigh to maturity within ten years, and lew Revised and Enlarged, 1300 pages 
e have been aware. Had the Te a = —— 3 §N M A hit : : ; 
‘e c to pass, its treatment wou ave nh easy. 00 
a he eats rears the issue might have been easily guided; , : pages o , ew Matter rc ects and Builders 
| now it will dominate a great controversy. including Concrete, Strength of Mate- Pocket B k 
d Mr. Leighton’s discussion is commendably tem- rials, Circles, Trigonometry, Log- ocKe oo 
; perate. He points out that, while corporate arithmic Sines, etc. a 
a es, I 
ie abuses need a remedy, the development of water- Morocco, $5.00 net ‘ 703 pages, 1000 figures 


powers by private enterprise has not been a busi- Morocco, $5.00 


i ness of great financial returns; “notwithstanding 


: tw a2 : Chapters on Fireproofing and Rein- 
the a <a Se atin o. A j O N C R E | E forced Concrete Rewritten by 
it [the hydro-electr y RUDOLPH P. MILLER, C. E. 


semblance to Aladdin’s lamp as a revenue pro- 














ducer.” Regarding consolidation of water-power (Plain and Reinforced) Section on Paint Rewritten by 
7 companies, concerning which so much has ap- with a¥large collection of ALVAH H. SABIN 
ia peared in public prints, Mr. Leighton wisely re- 
a marks that consolidation is inevitable, that Mod R ul d mea, 
¢ water-power is a natural monopoly, and that ern es ts an "Sane — 
\ 3 there is no virtue in preventing consolidation if Meth od is ; ’ 
| economies in maintenance and operation are s. evised and Enlarged 1300 Pages 
thereby prevented. conden nd 9 
‘a The concluding chapter in the pamphlet, also aed a cei tabulated for Trautwine 8 
{ by Mr. Leighton, reviews the water-power Convenient Reference Ci il E ’ 
4 legislation in the United States. Space is chiefly I os. eduivalent ¢ f Vv ngineers 
| devoted to the federal statutes and the current ~I75 Pages, equivalent to 350 pages 0 P ck t-B k 
discussion as to the authority of the United standard text books. ocKe 00 
ia States to assess any toll or license fee for the Thumb Index 
= use of water-power on navigable streams. The Full Alphabetical Index Morocco, $5.00 net. 
19 state legislation of Pennsylvania, New York and : Table of Contents 
ia Oregon is also fully reviewed. In conclusion, Cloth : 
ig Mr. Leighton points out that in the Old World Reprinted ies ae ( nite Edition of TOTAL ISSUE, 66,000 
. the governments have declared water-powers to T ae ty a Civil E 9 i. Des 9 
4 be public utilities, and therefore subject to public rautwine s ivil Engineer's Pocket- Kent’s 
[3 regulation. In this country, Mr. Leighton says, Book. 
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; 


no one can safely predict whether government John Wiley & Sons Mechanical Engineers’ 


Lf ownership and control will be established, and 
a how the responsibility shall be divided between 43 East 19th St. New York Pocket Book 


the state and the national governments. l jon: Ch & Hall, Limited 
é 16mo, morocco, $5.00. 


THE COMPUTATION OF AREA.—A Simple Treatise. 
By Frank J. Gray, Assoc. M. Inst. C. E., F. R. G. 8S. 














London, England: St. Bride’s Press, Ltd. P. EA 
| SSE ceria ee Wa Cametrection Sorc 
‘ » net; ican e, ro M 
i We have heard of the German professor who St Cons ction Searles’ 
: 7 his mature lifetime in the investigation of . pene ee en Fi | d E 
: the dative endings of the second declension as 7 es — e ngineerin 
found in the works of Plautus and we are almost The Leading Book on European Practice gi g 


ready to believe that the author of the little Buckram, 6}, x 9}4 ins., 364 pp. ; 850 ills. Price, $5.00 Net 
book before us approaches him in the infinite 
capacity for detail. Here are 64 closely printed ‘ENGINEERING NEWS BOOK DEPT. 
pages devoted to “only a portion of an elemen- 
tary subject—namely, the computation of the 
areas of plane surfaces.” The discussion starts 


16mo, morocco, $3.00. 
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fault, it is so very complete. 
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British Engineering Law. 

THE LAW AFFECTING ENGINEERS.—Being a Concise 
Statement of the Powers and Duties of an Engineer 
as between Employer and Contractor; as Arbitrator; 
and as Expert Witness. Together with an Outline 
of the Law Relating to Engineering Contracts and an 
Appendix of Forms of Contract with Explanatory 
Notes. By W. Valentine Ball, of Lincoln’s Inn and 
the North-Eastern Circuit, Joint Editor of ‘‘Emden’s 
Building Contracts.’’ London, England: Archibald 
Constable & Co., Ltd. New York: D. Van Nostrand 
Co. Cloth; 5% x 8% ins.; pp. xxvi. + 306. $3.50, net. 

Primarily, it should be stated that this is a 
British book and in so far as it discusses statu- 
tory requirements and limitations, its application 
to American practice is restricted. Those por- 
tions which treat of the powers and duties of 
the engineer, his rights and duties under the 
common law, and his conduct as an expert wit- 
ness, are equally applicable in England and 
America. 

The book takes up in succession the status of 
the engineer, which includes a discussion of en- 
gineering ethics, the question of fee or salary, 
the engineer as a witness, and the possible 
charge of negligence against an engineer... The 
next 14 chapters relate to contracts and specifi- 
cations, in the light of court decisions and ex- 
perience. The final nine chapters are upon 
“Arbitrations and Awards” and discuss the duties 
of an engineer in the peculiarly British institu- 
tion of an arbitrator appointed by the court. 
This custom, warranted by law in England, en- 
ables a judge to appoint arbitrators who shall 
have the power to decide cases brought before 
them. In this country the “referee” in bank- 
ruptcy or a divorce suit is an analagous officer, 
but the engineer is not so often called to such 
duties. As an appendix a number of model con- 
tracts and specications are given. 
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CANAL ENLARGEMENT IN NEW YORK STATE.—Pa- 
= on the Barge Canal Campaign and Related 
opics. Buffalo, N. Y.: Buffalo Historical Society 
(Frank H. Severance, Secy.) Paper or cloth; 6% x 
ins.; pp. xvii. + ; 15 plates. Paper, : 

cloth, $5. 


The Buffalo Historical Society is engaged in 
recording in its publications a complete history 
of the birth and development of the canal sys- 
tem of New York State. We have already re- 
viewed one of these volumes, “Waterways and 
Canals in New York State,” by Henry W. Hill 
(June 11, 1909, p. 82). The work noted in the 
headpiece above covers a different phase of the 
subject, namely, the non-official papers on the 
canals, the addresses and reports by private 
citizens and associations, who, through the past 
century, have fought the anti-canal sentiment 
of the state. 

The book is divided into two parts; the first 
on the barge-canal movement from 1895 to 1903; 
the second, a collection of papers on some of 
the early engineers and their work on the 
original Erie Canal. There is also included an 
historical sketch of the Board of Trade of the 
city of Buffalo. 

The members of the Buffalo Historical Society 
are valiant defenders of the canals of the state 
and rarely in their publications do they allow 
anything but pro-canal sentiment to appear. 
One can hardly expect, then, to find but one side 
of the waterways question in the economic and 
engineering discussions of the first part of the 
book. In the purely historical descriptions in 
the latter part of the book there is, of course, no 
chance for a display of bias, and the interest is 
much more general. The tributes to the early 
engineers and the accounts of their work which 
are being collected by the Society are especially 
valuable and interesting to the engineering pro- 
fession. 
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HOW TO USE CONCRETE.—Compiled A Walter C, 
Boynton, Editor of ‘‘Concrete,’’ and R. Marshall, As- 
sociate Editor. A Book of Practical Information not 
found elsewhere about the uses of concrete. Detroit, 
Mich.; Concrete Publishing Co. Cloth; 6 x 9% ins.; 
pp. 233; text illustrations. $1. 

This book is a collection of papers regarding 
the more popular uses of concrete as a decorative 
and minor structural material, compiled, appar- 
ently, by the authors in the course of their pro- 
fessional duties. It contains separate chapters 
on the proper methods to employ in the making 
of such things as balustrades, boats, flower pots, 
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benches, bath-tubs, sidewalk-block, etc., all out 
of concrete, and devotes some attention to the 
construction and costs of pavements, sidewalks, 
cutters and bridges of simple design. It is con- 
cluded with some 60 pages of “miscellaneous in- 
formation” taken evidently hap-hazard from the 
“Information Department” of some journal. 
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O18 URL OEAR" ae) Wanene Aes Deere 
SEN GRUNDFORMEN. ar A bg Oni aq 
33 gE hg Ry 2.40 mar $ American 
price, $1. 

There is no lack of published matter on dams; 
yet this new contribution does not fail of merit- 
ing a place. The point of attack which the 
author selects is the determination of general 
outline, as he seems to be dissatisfied with the 
common method of fixing thickness by succes- 
sive increments of height. The triangular sec- 
tion being the ideal one theoretically (for zero 
crown width), he attempts to find how this sec- 
tion must be modified for crown surcharge, and 
he succeeds in deducing quite simple modifica- 
tions. Inasmuch as the point-to-point method 
does not yield a profile of theoretical perfection, 
he regards it as proper to fix the profile (at least 
a tentative one) on the basis of such general 
considerations, leaving it to a subsequent 
analysis of the stresses in the various directions 
at different levels to decide on the sufficiency of 
the assumed dimensions. The author’s connec- 
tion with two large dams now being built as- 
sures his deductions at least a fair measure of 
practical character. 
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THE CALCULUS AND ITS APPLICATIONS.—A Practi- 
cal Treatise . Ba oer Especially Engineering 
Students. By Robert Gordon Blaine, Inst. 
Cc. E., Lecturer at the = Guilds Technical Col- 
lege, Finsbury, London, EB. C., Author of “Hydraulic 
Machinery,” etc. New York: D. Van Nostrand Co. 
= fhe — pp. 321; 79 illustrations in the 


fe author’s style and arrangement of matter 
is more attractive, or less dry, than that of 
many current tests on the calculus. He also 
improves on the usual run of “practical’’ prob- 
lems, to the student’s profit. The book can 
therefore prove useful, either in teaching or in 
self-study, and merits successful survival. 





Publications Received. 


AMERICAN STREET AND INTERURBAN —— 
ENGINEERING ASSOCIATION.—Proceedin, 1909. 
Containing a Complete Report of the ith "Annual 
Convention, Held at Denver, Colo., Oct. 5-8, 1909. 
New York: The Association (29 West 39th St.; John 
W. Corning, Secy.). Cloth; 6 x 9% ins.; pp. 386; 
folding and other plates, and.text illustrations. 

ASSOCIATION OF Shae pen AND CAR AC- 
COUNTING OFFICE —Proceedings, eg 
Tenn., December, 1300. (G. P. Conard, 24 
Park ' Place, New York.) Paper; 5% x 8% “Ins.; 


COLL AND gE og OF GARBAGE AND 
FFAL IN THE BOSTON.—(Reports ¢ 
First and Second Special ‘Siecle Appe inted te 
Investigate the Subject; Francis Regin Bangs, 
Chairman.) Submitted to Hon. George A. qaipbasd 
Mayor of Boston poy. & 8, 1908, and Jan. 31, 1910. 
Boston, Mass. : Pub. ; 5% x 9 ins.; pp. 
an 


DEPARTMENT OF RAILWAYS AND 2 April (Canada) 


March 31, 1909. (M. J. Butler, Depu 
Chief Engineer.) Ottawa, Can.: Pub. (No. 20— 
1910). per; 6% x 10 ede pp. 410; 11 maps in 
separate envelope. 30 c 

DIRECTORY OF PORTLAND CEMENT MANUFAC- 
TURERS.—Together with Manufacturers of Gypsum 
and Lime. Corrected to Jan. 1, 1910. oe. IL: 
ae — Era. Flexible leather; 3 x 5 ins.; pp. 


ELECTRIC POWER PLANT ENGINEERING.—By J. 
Weingreen. New York: McGraw-Hill Book Co. 


Cloth; ins.; pp. 431; 291 ill 
int eR 5. PP ustrations, partly 
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Cc. New York: 
Van Nostrand Co. Ci tn: 5. 
16 illustrations, partly in = bx Th ine ‘o. 
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. chen Assoc. M. Am. Inst. ig Assistant 
essor jusetts 
Institute “a 3 : McGraw-Hill 
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JOURNAL OF THE CIVIL SERVICE 
Offers a Text Book on Civil Engineering that has proven a remarkable success in Civil Service 


Examinations. 


It was written by 


PROF. J. P. GENTHON 
Graduate, University of France. Assistant Engineer, Aqueduct Commissioners. Member of the Municipal Engineers of the City of New York. 


@ The work is divided into eight parts for the convenience of the student. 
Each contains a full description of the duties treated in that particular 


section, also typical questions. 


Profusely illustrated by the author. 
q Step by step the student is led up the ladder of the Engineering profes- 


sion, beginning with the lowest grade, the Axeman, until he reaches the 
» top, ‘the Engineer. The duties of each grade are clearly set forth, scientific 
requirements fully explained, and all problems are carefully worked out. 


The parts are as follows : 


I-The Axeman. ti-TheChainman. lli-The Rodman. (tV-The Leveler. V-The Tran- 
sitman. Vi-The Inspector. Vil-The Draughtsman. VilI-The Engineer. 


EACH PART SEVENTY-FIVE CENTS. 
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Concrete 
Bridges Culverts 


By H. GRATTAN TYRRELL 


In this manual the author has eliminated the 
deduction of formulas, although he gives the 
necessary formulas and instructions as to their 
application, together with a great deal of ex- 
cellent information on the designing of concrete 
bridges and culverts. In brief, the author en- 
deavors to supply a book for the designing en- 
gineer rather than for the student. The author 
has had wide experience as a bridge designer. 


CONTENTS: Plain Concrete Arch Bridges— 
Reinforced Concrete Arch Bridges—Highway 
Beam Bridges—Concrete Culverts and Trestles. 


Flexible leather, 6% x 4% inches; 272 pages, 66 
illustrations. Price, $3.00, net, postpaid. 


The Myron C. Clark Publishing Co. 


357 Dearborn Street 21 Park Row 
CHICAGO NEW YORK 








Diagrams for Designing 
Reinforced Concrete 
Structures 


The 43 diagrams in this book are invaluable 
as time savers in designing concrete structures. 
The author, G. F. Dodge, Member Western So- 
ciety of Engineers, has developed the diagrams 
in connection with his work as a designing e¢n- 
gineer. He says in his preface: “A method to 
be universally acceptable must be based upon 
theoretically correct formulae. It must be 
rapid and accurate in its application, and if 
possible give at a glance the final result of 
changing any one or more of the assumed 
variables of design.” 

The diagrams, which are plotted on logarith- 
mic paper, are admirably simple and complete. 
The book is 15% x 12% ins., 112 pages, bound 
in cloth. Sample diagrams and pages will be 
sent upon request, together with table of con- 
tents. The price of the book is $4.00 net, 
postpaid. 
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TESTS OF TUNGSTEN LAMPS.—By T. H. Amrine and 
A. Guell. Bulletin No. 33, University Illinois En- 
gineering Experiment Station. Urban lil.: The 
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—Engineering News, Jan. 14, 1909. Concrete Building 


The above is a fair consensus of the opinion of 
all engineers who are familiar with the literature on By C,A.T. MIDDLETON, A. R. 1. B. A. 
the subject of reinforced concrete. 
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signer of reinforced concrete structures, and his raring ne Coneress, Falsework and Centering, 
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own work. Therefore they have had the advantage 58 Illustrations 12mo, Cloth, $1.50 net 
of the evolution toward simplicity and completeness ie 
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The ‘Engineers’ Pocketbook of Reinforced Con- 
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Society of Engineers, is bound in flexible leather, 
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Management a as goes to the manipulation of a slide 
. - ° rule. 

Engineering Write for a circular. 


This is the first published treative on the o~, $3.00 by mail 
ject of cost keeping for civil engineers an 
contractors. The authors, Halbert 9 pen Address, E. SAXTON 
and Richard T. Dana, present, in the pages 
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complete system of cost keeping, but the sys- WASHINGTON, D. C. 
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month that has elapsed since its publication 
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you will send for a 16-page circular of the M. Can. Soc. 0. E 
book, you will see we think that the “want” is - E Kyte 


now filled. The price of the book is $3.50 net, The second edition of this valuable work, entirely rewritten 
postpaid. Order direct. and diagrams redrawn, is now ready 
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